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Tampella Engineering Division 


Tampella’s Engineering Divi- 
sion represents a_ significant 
part of this major Finnish 
diversified enterprise. 


The products of Tampella's 
Engineering Division аге іп- 
vestment items whose design 
and manufacture require close 
cooperation with the client. 


The most important product 
groups are machines and equip- 
ment for the pulp and paper 
industry and for the produc- 
tion of energy. 


More than 2500 people are 
employed in Tampella’s 
Engineering Division. 


Water turbine manufacture at Tampella 
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The traditions of Tampella's 
Engineering Division go back 
to 1842 when a blast furnace 
and foundry were established 
on the banks of the Tammer- 
koski rapids. 


The company itself was 
founded in 1856 when engi- 
neering production proper 
began. Water turbines were 
among the first products. 


Thus Tampella is one of the 
oldest enterprises in its field 
still operating anywhere in the 
world. 
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The turbines made during the 
first decades represented a 
very mixed selection, including 
Jonval, Fourneyron, Girard and 
Schwammkrug. Of these types, 
Jonval turbines were best 
suited to Finland s low water- 
falls, and they became the 
prevalent type for several dec- 
ades. Even though the first 
Francis turbine was made at 
Tampella as early as 1874, the 
reign of this type of turbine 
did not begin in Finland until 
a quarter of a century later. 


Tampella’s main works in Tampere. 
The offices, design departments, re- 
search and development and the 
machining shops are all located here. 
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The production of Kaplan tur- 
bines was begun in 1924, and 
this type of turbine has gradu- 
ally developed into the most 
important made at Tampella. 
During more than a century of 
operations the Tampella Works 
has made over two thousand 
water turbines, most of which 
have been supplied to Finnish 
clients. From 1912 onwards, 
however, turbines have also 
been exported. 


А Kaplan turbine being installed at 
the Taivalkoski Power Station in 
Finland. The runner diameter is 6.8 
metres. 


In terms of numbers, most of 
the water turbines have been 
small units for providing elec- 
tricity in rural districts and for 
use by small industry. Medium 
and large units supplied to 
industry and for power pro- 
duction form a second major 


group. 


This drawing shows the Kaplan turbine installed at the 
Rygene Power Station in Norway. The head is 36 
metres and the output of the turbine 55.2 MW. 
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Research апа development 


The manufacture of modern 
hydroelectric machinery de- 
mands extensive and continu- 
ous research and development 
МОІК. 


Water power is а valuable 
renewable natural resource 
which must be used with 
maximum efficiency by power 
stations. 


Tampella is continuously work- 
ing to improve both the hy- 
draulic and mechanical prop- 
erties of turbines and to de- 
velop new types in accordance 
with the needs of clients. 


Tests can be carried out in 
a hydraulic laboratory spe- 


cially built for this purpose. 


The hydraulic laboratory has its own 
building at the Tampere Works. 


Tests on Kaplan and tubular 
model turbines are carried out 
in an open testing unit which 
has a runner diameter of 500... 
600 mm. Because of its accu- 
racy of measurement this test- 
ing unit is also well suited 
to carrying out acceptance 
tests. Acceptance tests have 
been carried out at Tampella s 
laboratory for a large number of 
power plants under the super- 
vision of the client. 


Model tests under cavitation 
conditions are carried out in 
a closed test unit. For car- 
rying out model tests on tur- 
bines and pump turbines Tam- 
pella has at its disposal testing 
equipment that can be used 
under conditions that fulfil the 


IEC code for model tests. In 
this case the runner diameter 
in the models is 250...300 mm. 


The laboratory is equipped to 
carry out various model tests 
on pumps, gates апа valves. 


In addition to the necessary 
testing equipment the labo- 
ratory building also houses the 
offices for the research engi- 
neers and a workshop for the 
production of models. 


A model pump being tested ín a 
cavitation unit. 


Іп order іо develop power 
plant machinery that has maxi- 
mum reliability and durability 
research work is continuously 
being carried out both in the 
design department and in the 
field. The most up-to-date de- 
sign and calculation methods 
are used, and mechanical and 
running tests are carried out 
both on models and on the 
plant scale. i 


Thanks to its 120 years of 
experience in the hydroelectric 
power sector Tampella is able 
to keep in the forefront of 
developments. 


A wide range of turbine types has 
been developed for the most varying 
requirements. 


A model Kaplan turbine being in- 
stalled into an open test unit. 


Kaplan turbines 


The runner of a Kaplan turbine seen 
from the bottom of the draft tube. 


A large Kaplan turbine runner lowered 
into position. The runner weighs с. 
120 tons. 


A turbine head cover during ma- 
chining on а Tampella vertical lathe. 


А Kaplan turbine is often the 
most suitable type of turbine 
for low and medium heads. 
Since the runner blades can 
be adjusted this type of turbine 
is suitable even for the greatest 
variations in the head and the 
discharge. The Kaplan turbine 
maintains its high efficiency 
over a wide range of flows, 
and has a good discharge 
capacity and a high specific 
speed. 


Since production began in 
1924 Tampella has manufac- 
tured almost 200 Kaplan tur- 
bines. 


The runner diameter of Kaplan 
turbines has varied from less 
than one metre to almost seven 
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metres. The highest nominal 
output to date is c. 55 000 
kilowatts. 


The performance both in tests 
and in operation has been of 
the highest international stand- 
ard. 


Tampella has the capacity to 
manufacture even the largest 
turbines. The welded struc- 
tures are produced and the 
turbine parts machined in well- 
equipped workshops. Quality 
control has been stepped up so 
as to meet the strictest require- 
ments. 


A technically and economically 
successful power plant project 
requires prompt delivery of the 
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equipment from the works as 
well as top-level project lead- 
ership and efficient installation 
work. 


Tampella is ready to work 
efficiently and flexibly in coop- 
eration with both the client 
and any other parties to the 
project to ensure the best 
possible result. 


In many cases the installation 
work is carried out by Тат- 


А turbine head cover with servo 
motors assembled at the works. 


pella's own experienced fit- 
ters. In addition to its highly 
trained personnel, Tampella 
has developed a large number 
of special methods and tools 
for speeding up and rational- 
ising installation work. 


If transport facilities permit, the 
main parts of the turbine are 
assembled ready in the works 
under optimal conditions. 


Water turbines are required to 
give the very highest reliability, 
trouble-free operation and 
durability. Work is continu- 
ously being done at Tampella 
to comply more and more fully 
with these demands. Continu- 


The runner for a high head Kaplan 
turbine at the Rygene Power Station 
in Norway. 


Ous close cooperation with the 
client has brought good results. 
Tampella has several power 
plants of its own, which also 
provide the company with 
feedback. 


The use of the best materials, 
simple yet strong construc- 
tions, and extensive use of 
bearings requiring по lubri- 
cation makes for greater re- 
liability and serviceability. 


Tampella normally uses elec- 
tro-hydraulic governors for 
Kaplan turbines. 


In designing Kaplan turbines 
Tampella also aims at keeping 


construction costs down. Турі- 
cal features are: 


compact, straight water- 
ways 

few special requirements 
for the concrete structures, 
e.g. the servo motors of 
the guide wheel аге lo- 
cated on the head cover 
of the turbine 

low demands on the lifting 
capacity and height of the 
installation crane. 


Installation of а Kaplan turbine at 
the Melo Power Station in Finland. 
The plant has two turbines, each with 
an output of 33 MW at a 20 metre 


head. 
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Kaplan tubular turbines 


In power plants with low heads 
a tubular turbine is often the 
most economical solution. The 
straight, compact waterway of 
a tubular turbine means that 
the size of the structure can 
be kept down, and this means 
a considerable reduction in 
costs. 


For small power plants Tam- 
pella has developed a tube- 
type turbine. In this type of 
construction the draft tube of 
the turbine is bent so that a 
standard generator can be 
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located outside the waterway. 
To make construction work 
and servicing easy the runner 
of the turbine is normally in- 
stalled completely above the 
tailwater level. 


The steel structure on the tur- 
bine forms the most important 
part of the waterway, and this 
allows the simplest possible 
concrete structures. 


Depending on the regulation 
required at the plant, both an 
adjustable guide wheel and 
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a butterfly valve connected to a 
fixed guide wheel can be used. 
In both these cases the adjust- 
able Kaplan runner guarantees 
high efficiency and smooth 
running even for part loads. 
4 

The bulb-type of tubular tur- 
bine has become the most 
usual solution for handling 
large volumes of water. 


This type can be used when the 
dimensions of the bulb are 
large enough to allow access 
for servicing and inspection. 


А tube-type turbine is an economical 
solution for small power stations 
with a low head. 


A bulb-type turbine with a straight 
waterway is an efficient, modern 
solution for medium and large power 
stations with a low head. 


А Kaplan runner for а bulb-type 
tubular turbine at the Hoting Power 
Station in Sweden. The output 15 
15.4 MW at a head of 10.4 m. 


High efficiency and discharge 
capacity are typical features of 
tubular turbines. 


The advantages of the Tam- 
pella bulb-type tubular turbine 
include all the experience the 
company has amassed in work- 
ing with Kaplan turbines, in 
addition to a modern construc- 
tion featuring among other 
things a self-closing guide 
wheel. 


The installation 
tubular turbine 


of a large 
demands a 


great deal of skill. Several 
special methods have been 
developed for this purpose, 
reducing the installation time 
and ensuring a better re- 
sult. 


А сопіса! guide wheel for a large 
tubular turbine at the installation 
stage іп the works. 


Francis turbines 


The manufacture of Francis 
turbines began at Tampella 
more than a century ago, in 
1874. Since that time some 
1700 Francis turbines have 
been produced. 


Hydraulically the Francis tur- 
bine is best suited to medium 
and high heads, although its 
simple construction and relia- 
bility make it suitable for the 
smallest power plants, too. 
The low runaway speed of the 
Francis turbine is an important 
safety factor in these plants. 


It is often economical to make 
small spiral turbines with hori- 


zontal. shafts, and this makes 
for a less expensive generator 
and a simpler construction for 
the power plant. А turbine 
of this type can be located 
completely above the tailwater 
level. 


The larger units are always 
made with vertical shafts. 


The design and manufacture 
of the runner for a Francis tur- 
bine demands special skills. 
The stainless steel used in the 
construction of large runners 
is selected with great care to 
achieve maximum strength, re- 
sistance to cavitation, and 


Parts for a Francis turbine ready for 
delivery to the Hirvikoski Power 
Station in Finland. Turbine output 7.7 
MW at а head of 44.5 т. 


Steel spiral casing being installed at 
a power station. 


weldability. This in turn makes 
it possible to weld the struc- 
ture and to carry out welding 
repairs. 


The spiral casing is made of 
tough, fine-grain steel. Welding 
of the final assembly is carried 
out on the site. 


If a governor is required, а me- 
chanical-hydraulic governor is 
recommended for small tur- 
bines since it is cheap and easy 
to service. When a high degree 
of accuracy and stability is 
required of regulation in larger 
power plants, the turbines are 
equipped with electro-hy- 
draulic governors. 


Francis turbines for special 
purposes have also been man- 
ufactured at Tampella, and a 
number of turbines have been 
supplied for energy recovery 
equipment to the process in- 
dustry and to district central 
heating plants. 


A spiral-type Francis turbine delivered 
to Sweden for energy recovery pur- 
poses. 


The Hanhikoski Power Station іп 


М In ID lants Finland has two tube-type turbines, 


each with an output of 755 kW at 
a head of 7 m. 


А model of the Oksava Power 
Station, Finland, equipped with a 
tubular turbine. Output 2 600 kW, 
head 10.5 m. 


A series of small Francis turbines. 


With the rise in energy costs it 
has become necessary to make 
more efficient use of the energy 
provided by small heads. 


This is achieved by re-starting 
old power plants, or by build- 
ing completely new ones. The 
overall cost of construction of 
a small power plant must be 
low if an economically viable 
result is to be obtained. The 
machinery in small, often ህበ- 
manned plants has to be very 
reliable and easy to service. 
To date Tampella has supplied 
hundreds of turbines to small 
power plants. Turbine types 
are being further developed to 
meet the needs of today. 


Depending on the head and 
discharge, standard turbines 
for small power plants are 
tube-type Kaplan or propeller 
turbines, or horizontal shaft 
Francis turbines. 


These small plants, or “mini- 
plants”, can be supplied by 
Tampella, either as a complete 
plant on the turnkey principle, 


or as a package involving the 
complete machinery and elec- 
trical equipment. Consulting 
and research services can also 
be included in these packages. 


A package delivery of this 
kind guarantees the client a 
touble-free, reliable unit. Build- 
ing several small power plants 
on the same contract addition- 
ally provides important savings 
for the client. 
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A series of medium-sized propeller 
pumps in the final stages of assembly. 
The pumps were exported for use 
at an irrigation pumping station. 
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Tampella’s know-how in hy- 
draulic flow machinery also 
includes large special pumps. 


The production programme in- 
cludes large pumps manufac- 
tured on the basis of model 
tests carried out in the hydrau- 
lic laboratory. These pumps 
have to have high efficiency 
and reliability, as well as a long 
life under continuous opera- 
tion. 


Examples of this type of pump 
are cooling water circulation 
pumps for thermal and nuclear 
power plants and many types 
of irrigation pumps. If required 
the pumps can be supplied 
complete with motors and the 
necessary shut-off and поп- 
return valves. 


Propellers 


Ап ice-class propeller made of stain- 
less steel for a harbour tug. 


Tampella has long traditions in 
the shipbuilding industry. Ves- 
sels for inland waterways were 
built as early as last century. 


The first controllable pitch pro- 
pellers were produced in the 
1940s. New types of propellers 
have been developed for small 
and medium-sized vessels. 
These propellers are suitable 
for tugs, small ice-breakers, 
trawlers, ferries, pilot boats, etc. 


attention has been 
given to producing stainless 
steel propellers fulfilling the 
ice class requirements. 


Special 


Complete packages, including 
the reduction gear, can be 
supplied. 
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Gates 


Tampella's water power ma- 
chinery programme also іп- 
cludes various steel structures 
for hydroelectric plants, sluice 
weirs, canal locks, irrigation 
systems, and other hydraulic 
engineering products. The pro- 
duction range includes radial, 
flap and fixed roller gates for 
head water control, intake 
gates, draft tube gates, floating 
doors, stoplogs, canal sluice 
gates, trashracks and pen- 
stocks. 


Since the beginning of the 
century, when the use of steel 
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Radial spillway gates in operation at 
the Ossauskoski Power Station in 
Finland. The plant was supplied with 
five gates of 16.0х 11.9 т. The 
gates are equipped with hydraulic 
hoists. 


for constructing gates became 
more widespread, Tampella has 
been producing gates for 
power plants and regulating 
dams. 


Tampella’s hydraulic labora- 
tory has the facilities for stud- 
ying the flow phenomena that 
concern gates. A considerable 
amount of research and devel- 
opment work is needed to 
achieve the operating reliabil- 
ity and safety required of the 
steel structures of dams and 
power plants. 


Working together with the 
building constructor Tampella 
is able to design and manu- 
facture gate equipment for both 
power plants and dams, and to 
install it. This kind of package 
delivery also includes the hoists 
and the necessary electrical 
installations. For larger export 
orders, part of the fabrication 
can be completed on the site. 


Tampella has supplied a large 
number of radial gates, 
equipped with both hydraulic 
and mechanical hoists. 


Production has also included 
a large number of intake gates, 
some of which are the radial 
type, but most of which are 
fixed roller shut-off gates. 


Our production programme 
also includes trashracks and 
trashrack rakes. 


A draft tube gate for the Taivalkoski 
Power Station іп Finland. The gate 
is the fixed roller type and equipped 
with a mechanical gantry crane hoist. 
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Valves апа penstocks 


Tampella has supplied several 
power plants with bufferfly 
valves to act as shut-off and 
by-pass valves. The construc- 
tion of the valve has been 
developed for all sizes and 
heads up to about 200 metres. 
For dimensioning the valves, 
the hydraulic laboratory car- 
ries out tests which allow the 
hydraulic properties of the 
valves and the loads affecting 
them to be determined. 


The production programme 
also includes shut-off and 
20 


non-return valves for 
pumps. 


large 


In hydroelectric projects steel 
intake pipes are often needed 
to supplement the equipment 
supplied. 


For this kind of work Tampella 
has at its disposal not only 
a well equipped works but 
also experienced personnel and 
fitters. 


А butterfly-type intake shut-off valve 
for a medium head. Valve diameter 
2 000 mm. 


А steel penstock for the Hilmo Power 
Station in Finland. Length 270 m, 
diameter 3.5 m. 
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